Structure of low density heparan sulfate proteoglycan isolated from a mouse tumor basement membrane.
A large heparan sulfate proteoglycan of low buoyant density (p = 1.32 to 1.40 g/cm3 in 6 M-guanidine.HCl) was extracted from a tumor basement membrane with denaturing solvents and purified by chromatography and CsCl gradient centrifugation. Chemical, immunological, physical and electron microscopical analyses have demonstrated a high degree of purity and have allowed us to propose a structural model for this proteoglycan. It is composed of an 80 nm long protein core formed from a single polypeptide chain (Mr about 500,000) with intrachain disulfide bonds. This core is folded into a row of six globular domains of variable size as shown by electron microscopy after rotary shadowing and negative staining. A multidomain structure was confirmed by protease digestion experiments that allowed the isolation of a single heparan sulfate-containing peptide segment representing less than 5% of the total mass of the protein core. Electron microscopy has visualized generally three heparan sulfate chains in each molecule close to each other at one pole of the protein core. The molecular mass and length (100 to 170 nm) of the heparan sulfate chains were found to vary consistently between different preparations. The mass per length ratio (350 nm-1) indicated an extended conformation for the heparan sulfate side-chains. These structural features are distinctly different from those of the high density proteoglycan, suggesting that both forms of basement membrane heparan sulfate proteoglycan are genetically distinct and not derived from a common precursor.